SUMMARY HLA phenotypes were determined in 50 patients with psoriasis alone and in 50 patients with psoriasis and psoriatic arthritis. Positive associations were found in both groups with B13, B17, B37, Cw6, and DR7, and in addition with C4A6. Higher relative risks were found in respect to the patients with psoriasis alone compared with those with arthritis, and this suggests the involvement of additional genetic factors predisposing to peripheral arthritis. In patients with psoriasis only, the presence of Cw6 was associated with a significantly earlier age of onset.
Analysis of the pattern of familial aggregation of psoriasis suggested the likelihood that several genetic loci might be involved in producing increased susceptibility.' 2 That HLA linked loci are involved was shown by the demonstration of positive associations between psoriasis and several HLA antigens, and in particular with B17, B13, Cw6, and DR7.39
Evidence for familial aggregation of psoriatic arthritisl and for the association of the presence of arthritis with HLA-B27"1 and possibly other HLA antigens'2 suggested that additional genetic factors might predispose to the development of joint disease.
The present study was aimed at examining further the relationship between the HLA-A, B, C, and DR polymorphisms in groups of patients with psoriasis only or with psoriasis and peripheral psoriatic arthritis, together with a study of the C4 polymorphism (the C4A and C4B loci being closed linked to the HLA-B and DR loci). Evidence has previously been put forward for heterogeneity in relation to age of onset of psoriasis,4 "1 and this was looked at again in the light of the more recently discovered associations. Patients Table 3 shows the statistics relating to the age at onset of psoriasis for the various subgroups. It is seen that when all the patients are considered together, Cw6 positive subjects tend to have an earlier age of onset than those negative for this antigen (p=0-015). Analysis of the two patient groups separately shows that the difference is only apparent in the group with psoriasis alone (p=0013). There is a tendency for the age of onset of psoriasis to be somewhat earlier in the psoriasis only group, irrespective of Cw6, but the difference is not significant.
Discussion
It appears likely that haplotypes involving three B locus antigens (B13, B17, and B37), Cw6, DR7, and C4A6 are the ones that particularly carry genes involved in susceptibility to psoriasis. Linkage disequilibria between these phenotypes have been established from normal population data. '8 19 An unsolved problem is to determine from the association data which of the loci showing positive associations is either directly involved in providing disease susceptibility genes or is the most closely linked to the susceptibility gene locus. Thus, it is possible that Cw6 itself is the product of the disease susceptibility gene or it may be in strong linkage Table 4 gives the 6 values calculated from the data in the present study. In general they follow a similar pattern to that seen when the odds ratios are tabulated (table 2) , that is, the highest values for both 6 and the odds ratio are those for Cw6. A combined analysis of the data from five recently published studies in addition to the present one shows a higher relative risk for B13, B17, Cw6, and DR7 in patients with psoriasis alone than in those with arthritis in addition.2'
The reason for these differences probably lies in the likelihood that the genetic factors predisposing to the psoriasis is the same for both groups but that important additional genetic factors are operating in the cases of those with arthritis. Therefore, the role of psoriasis inducing genes relative to the total genetic predisposition is relatively smaller in the arthritis patients, leading to lower relative risk and lower values for 6. The fact that HLA-B27 is associated with an approximately fourfold increase in relative risk for psoriatic arthritis will of itself lead to some reduction in the relative risk for other B locus antigens, but it is very unlikely that this accounts for the finding. Evidence has been put forward for the splits of HLA-Bw16 (B38 and B39) being involved in increased susceptibility for psoria- 
